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GENERAL INSTRUCTIONS 

Core taken In the confection of this Instrument will reword the constructor with many years of satisfactory service 
and greater confidence In his Instrument. Weurae you to not rush the construction, but to take all the time necessary 
tor proper assembly, wiring, and adfustment. 



stronglythat you follow the wire and parts layout shown In the pictorial diagrams os closelyas 
poalble. This Is essMtlal, because the position of wires and parts is quite critical in this Instrument? chonges may 
seriously affect the characteristics of the circuit. ^ ^ 



MNPACKING THE K|T : Unpack the kitcarefully and check each port against the parts llstincluding those parts that 
cSe*chart trouble Identifying any parts, refer to the pictorial diagrams or the color 






You may find that the value of a component will very within the allowable circuit tolerance. As an example, a 
470K ohm resistor may have substituted for It a 510K ohm resistor If the circuit Is such as to allow this substitution. 
In generol, resistore and controls have a tolerance of ±20% unleu otherwise specified. Therefore, a lOOK resistor 
anywhere between 80K and 120IC ohms. Tolerances on capocitors ore even greater. Limits of +100% 
and “30% are usual for electrolytic copocltors. 



CONSTRUCTION HINTS: USE THE BEST GRADE OF ROSIN CORE SOLDER ONLY, preferably one containing the 
fluxes such as Kester"ResIn-Five", Ersin “Multlcore" or similar types. UNDER NO CIRCUMSTANCES 
USE ACID CORE SOLDER OR ACID FLUX since acid flux can cause serious corrosion. Before soldering make certain 
of a good mechanical connection. Use a clean, freshly tinned soldering Iron, no smaller than 100 watts, and place 
the so der on the joint (not on the iron) so that the solder Is melted by the heat from the joint Itself. Do not remove 
t^he soldering iron until the solder flows and check to see that the resulting joint is smooth and shiny when the solder 
has cooled. There are two extremes to be avoided? too little heat and too much heat. If too little heat Is applied 
the pint will appear pitted and grey, indicating a rosin jolntwhlch Is unsatisfoctory. On the other hand, if too much 
heat IS applied to a joint, the parts connected to it may either change volue, lose their protective cooting, or break 
down. If you are soldering close to a part, hold the leod between the part and the joint being soldered with the 
tip of o palrof longnose pliers. The pliers will conduct the heot away and prevent the component from being unduly 
overheated. If for any reason It Is neceuary to resolder a joint, be sure to use new solder. 



It should also be noted that the leads on transformers, capacitors, end resistors are very often longer than necessary. 
These leads should be trimmed to the proper length when wiring. The Instrument will not operate properlywith overly 
long leads in criticol parts of the circuit. r r r / 7 
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NOTE: When ordering replacement parts, please Include oil of the following information: I) stock number and 
WriptiOT g ^ In ^ list? 2) quantify; 3) model number of instrument; 4) serial number of Instrument (on 
po^l). This Infonnatlon willexpedite the procesingofyour order and insure your receiving the correct replacement 



CONSTRUCTION PROCEDURE 

CONSTRUCTtON PROCEDURE ; The $tep-by-step mounting andwiring procedure given below allows you to complete 
the mounting and wiring in a systematic manner. When you hove completed a mounting or wiring Instruction, check 
It off In the space provided. The method and location of mounting or the proper way to run a porticular lead is shown 
inthe accompanying drawings. To keep thedrawings uncrowded, unnecessory repetition of mountlngor wiring details 
may be omitted. 

NOTE; In some cases, more than one connection is mode to the same terminal. This condition Is designated in the 
wiring instructions by the abbreviation (C), meaning that theconnection should not be soldered untilother leads have 
been connected. Where only one lead is connected to a terminal, or where the^ last of several leads Is connected, 
the abbreviation (S) will be given. (S) means that the joint should be soldered. 

MOUNTING PROCEDURE 




Fig. 2 
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( ) Fig. 1. Mount the lOKQ AC BAL. potentiometer, 
R27, on potentiometer mounting bracket, A5. Bend 
tabs In towards the shaft as shown. 

( ) Fig* ^ • Likewise, mount the 2Kfl DC CAL. poten- 
tiometer, R31. 

( ) Fig.l. Ina similar manner, mount the2KQ AC CAL. 
potentiometer, R32. 

( ) Fig. 2. Mount the? pin miniature socket, XVI , with 

2 each^4-40screws, ^4hex nutsand i^4washers. See 
Fig. 3 for keywoy location. 

( ) Fig. 2. Mount the7 pin miniature socket, XV2, with 

2 each i'4“40screws, ^4 hex nuts, and ^4washers. A 
one post left terminol strip, TB3, is mounted with XV2. 
See Fig. 3 for location. 

( ) Fig. 2, insert 3/8” rubber grommet for line cord in 
hole in center of reor chassis opron. 

( ) Fig. 2. Mount the selenium rectiflerCRlwltha 6/32 

hex nut. Position the 4 post terminal strip TBl and 
the ground lug under the nut as shown. 

( ) Fig. 2. Mount the battery clip A6 with o6“32 X 1/4 
screw and a 6“32 hex nut. Position gnd. lug under 
nut os shown. Line up the two empty holes before 
you tighten nut. 

( ) Fig. 2. Mount the cup washer to the battery clip. 
Use a 6-32 X 1/2 screw, two ^6 shoulder fiber washers 
and a 6"32 hex nut. Position a ^6 ground lug under 
not as shown. 

( ) Fig. 2. Mount the pre-assembled potentlometerbrack- 

et A5 to the chossis. Use a 6“32 X 1/4 screw, o 6 
lockwasher and a 6-32 hex nut. Line up two empty 
holes before you tighten nut. 

{ ) Fig. 2. Mount the power transformer T1 to the chassis. 
Pass black leads thru hole "X” and the leads on the 
other side of the transformer thru hole "Y" except 
one red. Use two 6"32 X 1/4 screws, one ^6 lock- 
washer end two 6“ 32 hex nuts. Place two post ter- 
minal strip TB2 as shown and under other hex nut po- 
sition a ^6 ground lug. 
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( ) Fig. 3. Mount the 2 KQ Zero Ad|. potentiometer ( 
R22 with two 3/B hex nuts, one 3/8 locicwosher and 
one 3/8 flat washer. This Is a temporary mounting. 

( ) Fig. 3. Likewise, mount Hie 2 KQ Ohms Ad|. po- 
tentiometer R30. 

( 

( ) Fig. 3. Connect green lead of power transformer T1 
to ground lug "A" (C). ^ 

( ) Fig. 3. Connect a short length of bare wire from gnd 
lug "A" (S) to R27-2 (S) thru R27"l (S). ^ 

( ) Fig. 3. Connect green lead of power transformer T1 
to XVl-4 (C) thro XVl-5 (S). 

( 

( ) Fig. 3. Connect red lead of power transformer T1 to 
TBl-4 (C). 



( ) Fig. 3. Connect the other red lead of power trans- 
former T1 to CR1"I (S). This lead Is on top side of 
chassis. ( 

( ) Fig. 3. Connect a length of red hook-up wire from 
CRI-2 <S)to TBl-1 (C). ( 

( ) Fig. 3. Connect block lead of power transformer T1 
to TB2-1 (C). ( 

( ) Fig. 3. Connect a length of green hook-up wire from 
XV1-4<S)toXV2-4(S), ( 



{ ) Fig. 3. Connect the positive (+) lead of the lOmf 
electrolytic capacitor C5 toTBl“l (C) ond the nega- ( 
five lead (-) to TB1“4 (C), 

( ) Fig, 3. Connect a short length of red hook-up wire ( 
from TBl-1 (C) to XV1“1 (S), thru XVI-6 (S). 

( ) Fig. 3. Connect the 33 KQ resistor R26 from TB1”1 (S) ( 
to TBl-2 (C). 

( ) Fig. 3. Connect a length of red hook-up wire ^om ( 
TBl-2 (C) to R27-3 (S). 

{ ) Fig. 3. Connect the82MQ resistorR28fromTB1”2(5) ( 
to TB3-1 (C). 

( ) Fig. 3. Connect the I8MQ resistor R29 from TB3“1 ( 
(C) to XV2-2 (C). Use spaghetti. 

( ) Fig. 3. Connect a 5 1/2 In. length of whitehook-up ( 
wire to TB3"1 (S). 

( ) Fig. 3. Connect a .025 mf capacitor C3 from XV2“2 ( 
(S) to ground lug "B“ (S). Use spaghetti. 



) Fig. 3. Connect a short length of bare wire from 
XV2-1 (S) to lug "C” (C)on XV2 thru XV2"3 (S). 

) Fig. 3. Connect the68KQ resistor R24 from TB1“4 (C) 
to lug “C' {S)on XV2, 

) Fig . 3 . Connect the 47 KQ resistor R23 from TBl “4 (S) 
to TBl-3 (C). 

) Fig. 3. Connect a lengthof white hook-up wirefrom 
TBl-3 (S) to R22-2 (S). 

) Fig. 3. Connect a lengthof white hook-up wirefrom 
TB2-2 (C) to XV2-7 (S), thru XV2“5 (S). 

) Fig. 3. Connect the 4. 7MQ resistor R25 from XVI "7 
(S) to lug "C" (C) on XVI . Use spaghetti. 

) Fig. 3. Connect a short length of bare wire from 
XVl-9 (S) to lug "D" (S) on XVI . 

} Fig. 3. Connect a length of green ho^-up wire 
from R30-2 (S) to XVl-3 (C). 

) Fig. 3. Connect a680Q resistor from XV1"3 (C) 
to R22-3 (S). 

) FI'j. 3. Connect a length of green hook-up wire 
from XVI -3 (S) to R31-1 (C). 

) Fig. 3. Connect a lengthof green hook-up wire 
from R31-1 (S) to R32-1 (S). 

) Fig. 3. Connect the ,003mf copacItorC4 fromXVl" 

2 (C) to ground lug "E" (5). Use spaghetti. 

) Fig. 3. Connect the 3.3MQ resistor RI9 to XV1"2 
(S). 

} Fig. 3. Connect the other 680Q resistor R21 from 
XVl-8 (C)to R22-1 (S). 

) Fig. 3. Connect a 3 in. length of white hook-up 
wire to XVI -8 (S). 

) Fig. 3. Connect a 4 In. length of green hook-up 
wire to R30"3 (S). 

) Fig. 3. Connect a 2 1/2 In. length of red hook-up 
wire to R31"2 (S), thru R31"3 (S). 

} Fig. 3. Connect a 2 1/4 In. length of green hook- 
up wire to R32“2 (S), thru R32”3 (S). 

) Fig. 3. Insert line cord Ingrommetand knot 4" from 
stripped ends. Connect one leod to TB2~I (S). 
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PREWIRING OF RANGE SWITCH S2 



I MPORTANT ; Before prewiring S2, see Fig. 4 and note the position of lug “F" on the rear wafer In relation to how 
the switch is being viewed in the drawing. This should enable you to correctly Identify the contacts on the 
actual switch that correspond to the contacts shown in Fig. 4. 

( ) Fig. 4. Connect a length of hook-up wire from A5 (C) to BiO (S). The A side of the wafer Is closest to the 
detent mechanism. 



( ) Fig 4. Connect a length of bare wire from A6 (S) to X6 (C). The X designation will be used for the switch 
wafer containing the dummy lugs. 

( ) Fig. 4. Connecto length of bare wire from A4-B4(S) to X4(C). When the double designation A4"B4 is used. 
It meons the two switch lugs are electrically connected together by the rivet holding them to the wafer.' 

( ) Fig. 4. Connect a length of bare wire from A2‘B2 RANGE SWITCH S2 

(S)toX2 (C). 



( } Fig. 4. Connect the iO KG resistor R18 fromground 
lug "G" (S) to A7 (C), 

( ) Fig. 4. Connect the 20 KQ resistor R17 from A7(S) 
to X6 (C). 

( ) Fig. 4. Connect the 70 KQ resistor R16 from X4(S) 
to A5 (C). 

( ) Fig. 4. Connect the 200KQ resIstorRlSfrom A5 ($) 
to X4 (C). 

( ) Fig. 4. Connect the700KQ reslstorR14 from X4(S) 
to A3-B3 (C). 

( ) Fig, 4. Connect the 2MQ resistor R13 from A3-B3 
(S) to X2 (C). 

( ) Fig. 4. Connect the 7MQ resistor R12 from X2 (5) 
to Al-Bl (C). 

( ) Hg* Connecto 5 In. length of green hook-up 
wire to A1”B1 (S), 

( ) Fig. 4. Ccmnect a 4 In. length of white hook-up 
wire to A12 (S). 

( ) Fig. 4. Connect a 6 In. length of red hook-up wire 
to B11 (S). 




Fig. 4 
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PREWIRING OF RANGE SWITCH CONTINUED 

( ) Fla 5 NotethaMnFig.StheswitchisbeingvIewedfromthesIdethatfacedawayfromtheobserverlnFi^g. 4. 

Again note the position of lug "P’on the rear wafer In relation to how the switch is being viewed In the draw- 
ing. This should enable you to correctly Identify the contacts on the octual switch that correspond to the con- 
tacts shown in Fig. 5. 

RANGE SWITCH S2 



( ) Fig. 5. Connect a length of bare wire 
fromCn (S)toXll (C). 

( ) Fig. 5. Connect o length of bare wire 
from C9 (S) to X9 (C). 

( ) Fig. 5. Connect a length of bare wire 
from C7 (S) to X7 (C). 

( ) Fig. 5. Connect the9Mfl resIstorRSfrom 

ci 2 (s)toxn (c). 

( ) Fig. 5. Connect the 900 Kfl (1/2 watt) 
resistor R6 from Xll (S) to CIO (C). 

{ ) Fig. 5. Connect the 90KQ resistor R7 
from CIO (S) to X9 (C). 

( ) Fig. 5. Connect the9KQ resistorRS from 
X9 (S) to C8 (C). 

( ) Fig. 5. Connect the900fl resIstorR9from 

C8 (S) to X7 (C). 

( ) Fig. 5. Connect the90Q resiitorRIOfrom 

X7 (S) to C6 (C). 

( ) Fig. 5. Connect the 9.7C3 resistor Rll 
to C6 (S). 

( ) Fig. 5. Connect the 150 KQ resistor R2 
from gnd lug F (S) to D1 1 (C). 

( ) Fig. 5. Connect the 325 KQ resistor R3 
from Dll (S)toDlO(C). 

( ) Fig. 5. Connect the 900 Kfl (1 watt) re- 
sistor R4 from DIO (S) to D3 (C). 

( ) Fig. 5. Connect the .Imf capacitor Cl 
to D3 (S), 

( ) Fig. 5. Connect a .025 mf capacitor C2 
to D5 (S). 

( ) Fig. 5. Connect a 3 In. length of green 
ho^-up wire to Cl (S). 
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Fig. 5 











Fi9. 6 



( ) fig. 6, Mount the male co-axial connector J1 on the panel. A little preuure is required to imbed theknurled 
edge In the panel hole. Use a 3/8 flat fibre washer, o 3/8 lockwasher and a 3/B hex nut. 

( ) Fig. 6. Mount the banana jock J2 with a 1/4" lockwasher and o l/4"“28 hex nut. 

( ) Fig. 6. Mount the meter movement Ml on the panel with the hardware supplied In the box it Is packed In. 

{ ) Fig. 6. Mount the remaining hardware found in the box on the meter terminals. 

( ) Fig. 6. Removefrom controls R22 and R30, the3/8" hex nut ondflat washer on the outer side of the front chassis 
apron. Fit the shafts of R22and R30 through the mating holes in the ponel and fasten panel to chassis by restoring 
the hardware previously removed. Be certain that na hardware of any kind has been left between the panel and 
the front chassis apron. 

( ) Fig. 6. Mount the function switch SI with one 3/8" hex nut, one 3/8" lockwasher and one 3/8" flat washer. 
Switch is in correct position when the two lugs on the bock side of the rear wafer are facing toward the top of 
the panel. 

^ 7 ^ 









( ) Fig. 7. Connect tiie3.3MiJ re»IstorR19fromXVl*'2 
toSl-B4 <S). 

( ) Fig. 7. Connect the white wire from XV1“8 to 
Sl-Cll (5). 

( ) Fig. 7. Connect the white wire frcm TB3“1 toS1“ 
AlO (S). 



( ) Fig, 7. Connect a length of hook-up wire from J1 
(S) to S1“B8 (S). Pass wire thru {ack and solder to 
metal ring In center of plastic. 

( ) Mount the prewired range switch S2 to the 

ponel. Switch Is Incorrectposltlonwhen lug Fpoints 
to bottom of panel . 



( ) Rg. 7. Connect the red wire from R31”3 to SI” ( ) Fig. 7. Connect the green wire fromS2”Al - B1 to 
C5 (S), SI -All - Bll (S). 

( ) Fig. 7. Connect the green wire from R32-3 to SI- ^ j pig 7 Connect the white wire from S2”A12 to 
C9 (S). S1-B5 (S). 



( ) Fig. 7. Connect the free lead of the line cord h> 
S1-D3 (S). 

( ) Rg. 7. Connect thebiack ieadof power transformer 
T1 to S1-D4 (S). 

( ) Fig. 7. Coimoct H»e green wire from R30“3 to SI” 
Cl (S). 

( ) Fig. 7. Connect a 5 in. length ofred hook-up wire 
from M1”l (S) to S1”C2 (S). Pens lead thru chessis 
hole. 



( ) Fig. 7. Connect the red wire from S2“B11 to SI” 
B3 (S). 

( ) Fig. 7. Connect the green wire from S2”C1 to SI” 
B7 (S). 

( ) Pig. 7. Connect rite .1 mfcapocltorC I fr(xnS2”D3 
to S1-B9 (S). 

( } Fig. 7. Connect the .025 mfcapacltorC2 from S2” 
D5 to TB2-2 (S). 



( ) Fig. 7. Likewise, connect a 5 In. length of green ( ) Fig. 7. Connect the 9.7Q resistor Rll from S2”C6 
hook-up wire from Ml"2 (S) to S1”C8 (S). to BT1”1 (S). 


















UNI-PROU ASSEMBLY 



( ) Fig. 8. 
( ) Fig. 8. 
( > Fig. 8. 



Slip the small diameter fiber tube E7over the metal stud Ellprotruding from the nose-piece assembly. 
Slip the large diameter fiber washer E8 over E7 and seat it on the blunt-end of the nose-piece E12. 
Slip the compression spring ElO over the fiber tube E7. 



( ) Fig. 8. Hold the spring ElO compressedso that the threadedend of the metalstud Ell isexposed. In the order 
given, slip the following parts over the threaded end of the stud: the small diameter fiber washer E9, the brass 
rotor contact Kl, a '6 split washer, and a ^6“32 hex nut. Tighten the nut and then release the spring. 

Note: Before proceeding, make sure that the large diameter fiber washer E8 is not caught between small diameter 
fiber tube and the blunt end of the nose-piece byseeing whether E8 can be moved up E7, simultaneously com- 
pressing the spring ElO. Also make sure that theopposite end of the spring is not caught between E7 and the small 
diameter fiber washer E9 by seeing whether this end of the spring can be drown entirely away from E9. 




Fig« t 



( ) Fig. 9. Study the figure before proceeding with the assembly. Phos|^or-bronze contacts K2 and K3 <re formed 
differently and may not be interchanged from the relative positions shown in the drawing. K2 and K3 can most 
easily be told apart by the small hole to be found In K3 but not In K2, Assemble as follows: Hold the black 
fiber cmtact holder E5 as shown in the figure. Lay K2 against the flat surface X of E5, position it os shown in 
Fig. 9A, and hold it there. Then lay K3 against the paraded flat surface of E5 underneath, position it as shown 
in Fig. 9B, and hold IC3 in place also. Next catch the free ends of K2 and K3 in the large diameter Fiber tube 
E6, and then move E6 down over K2 and K3 to pin them against the flat surfaces of E5. This is a fairly tight 
fit and some force is required. E6 should finally rest against the shoulder of E5past which it can not be moved. 
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Fig. 9 



( ) Fig. 10. PosiHon the contact holder assembly |u$t completed so that the free ends of contacts K2 and K3 are at 
the left with K3 (small hole) on top. If the contact holder assembly, positioned as just described, is held at eye 
level in front of you, tt will be seen as shown In Fig. 10. Position the body of the 1 MQ resistor R1 as shown, 
and pass one leod through the smoll hole lnK3. Then trimoff the excesslead and solder the connection between 
R1 and K3. Connect the other lead of R1 to the extension of the bottom contact K2 by first shaping the lead to 
lay flat against the K2 extension and then bending It back underneath. Close the U-*shaped bend In the lead 
with a pliers to grip the K2 extension firmly and trim off the lead. The connection will be soldered in the next 
step. 

( ) Fig. 10. At one end of the eo-axlol coble strip away 1/2“ of outside Insulation and outer metal braidond 1/4" 
of Inner Insulation to expose the Inner conductor. Insert the co^oxlal cable end so prepared In E5 as shown, 
ond solder the Inner conductor to the extension of contact K2, to which one lead of R1 was prevlouslyconnected. 




Fig. 10 

( ) Fig. 11. Slip the free end of the co-oxiol ccdtle info the notched end of the prt^e body A7. Move the probe 
body down the cable over the contact holder ossembly until only the ends of contocts K2and K3 protrude from 
It os shovm. Push the fiber washer E8 away from the blunt end of the note-piece, simultaneously compressing 
spring ElO, and hold E8 in this position with one hond. Fold the palm of the other bond around the probe bddy 
with H>e thumb and forefinger of this hand in a position to fwess the ends of K2 and K3 together. Now align the 

• 10 - 







two sections of the probe os shown in Fig. 11 , the jaws formed by the ends of contacts K2 and KS pressed closed 
on nbw tube E7, between E8 and the blunt end of the nose-piece. Releose fiber washer E8 (and the spring) to 
pin the closed jaws formed by contacts K2 and K3 against the blunt end of the nose-piece but continue to press 
the jows closed or one or both of the contacts will slip out. Now use the hand that has just been freed to move 
the probe body down the contacts to H>e faws formed by the ends, releasing your pressure on the fows only when 
the end of the probe body Is efficiently close to the jows to ensure that the contacts will not siH’Ing free. Thmi 
move the probe bodydowm on the nose piece until either one of the notches engages the white pin* Next, grasp 
the probe body In one hand, and close the 3rd, 4th, and 5th fingers of the other hand about the co-oxial cable 
at a point about 2“ from the end of the probe body. Pull on the coble until the emerging end of the black fiber 
contact holder E5 can be gripped by thumb and forefinger. Maintaining your grip on the cable, rotate E5 until 
the ^8 threaded hole is directly under the ^8 hole In the probe body ond Insert the ^8 set screw. Turn the screw 




( ) Fig. 12. Connect the female co-oxial connector to the other end of the UNl'PROBE coble os follows: Strip 
the coble end exactly os shown. Disassemble the connector. Slip the stripped coble end Into the larger diom- 
eter end of the spring and then solder the small diameter end of the spring to the very edge of the metal braid. 
Slip the connector ring over the coble end post the spring, unthreaded end first. Pass the coble end thru the 
tapered end of the connector (threading the inner conductor thru the eyelet in the bakelite disc) until passage 
is.stopped by the larger spring diameter. Tighten the set screw in the connector body so that the cable and 
spring will be secured mechanically. Solder the inner conductor of the coble to the eyelet in the bakelite disc 
and trim off excess lead. A section of the internally threaded part of the connector ring should extend past the 
connector body to enable coupling to the mole connector on the panel . 









( ) Fig. 13. Moke up fhe Ground Coble « fol lews: Strip 1/2" of insulation from both ends of the black kinkless 
wire. Connect and solder the alligator clip to one end (crimp U-shaped groove In clip over the Insulation to 
make a firm mechanical connection). Unscrew ibe cover of the banana plug and slip it over the other end of 
the wire. Insert this wire end In the terminal hole on the banana plug and solder. Slide the cover to the end 
of the plug arKi screw it tight. 




Fig.13 




FINAL STIPS 



You hove now completed the assembly and wiring of your instrument. When you hove completed the following steps 
your instrument wi 1 1 be ready for use . 

1) Make o careful examination of the unit to determine whether oil joints ore soldered properly. Check for loose 
lumps of solder and straighten out the wiring and components so that there ore no occidental shorts. 

2) The flowing of rosin between switch contocts causes leokage. If exomlnotlon reveals the presence of rosin, re- 
move bybrisklycleaning the area between the contacts witha stiff brush saturated with corbon tetrachloride. 3e very 
ccrefui not to spring the contacts when cleaning switches. 

3) Fig. 14. Insert the 12AU7 tube (VI) and the 6AL5 tube (V2) in their sockets and the battery in its holder. 

4) Attach and align the knobs as follows: 

a) Fasten pointer knobs to the FUNCTION and RANGE selector switches and turn them to the extreme counter- 
clockwise positions. Loosen the knob set screws. Line up the FUNCTION knob with the "OFF" position end the 
RANGE-knob with the "1.5V" position, and retighten the set screws. 

b) Fasten small round knobs to the ZERO AOJ. and OHMS ADJ. controls. 

5) With the Instrument disconnected from the line, check the resistances from the positive and negative sides of C5 
to ground. The resistance from the positive side ofC5 to ground should notbe less thon 25,000 ohms. The resistance 
from the negative side ofC5 to ground should not be less thon50,000 ohms. If either resistance is less than the spec- 
ified amount, recheck the circuit (B plus or B minus os required). Do not connect the instrument to the line until the 
trouble is remedied. 




6) Install the rubber feet In the openings provided in the bottom of the cabinet as shown. The method is to work the 
rounded portion of each foot into the interior of the cabinet from the outside, using a small screw driver. The flat 
portion should be the actual resting or contact surface. 
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Fig. 14 



7) Mount the leather handle on the cabinet using two brass eyelets, two ^10"24 screws^ and two ^10“24 nurt. See 
Fig. 14 for a detailed drawing of the assembly. 

8) Run the ac line cord through the reor ccblnet opening and Insert the completed unit In the cabinet, fitting the 
cabinet edges Inside the lip around the panel. Use the line cord to position the chossls so that the two ^6 holw In the 
rear chassis apron line up with the corresponding holes In the cabinet rear and Insert two ^6 P. K. screws. After the 
screws are tightened, chassis InstolloHon is completed. 

9) Refer to the MAINTENANCE section of the Instruction Book and cony out the calibration procedure therein de- 
scribed. When the calibration Is completed, Insert the three buttons ^at cover the cabinet holes thru which the cali- 
bration controls are reached. 

NOTE 

If the instrument falls to operate properly, fecheck the wiring for errors or reversed connections, test for continuity, 
and check individual componenis for breokdown. Check all dc and ac operating voltages, keeping In mind that all 
voltages may vary from the values shown by os much os20% due to component tolerance, line voltage variations, and 
the typeof meosuring Instrument used (schematic voltages were measured with VTVM). 

SERVICE 

If you are still hoving difficulty, write to our service department listing oil possible Indications that might be helpful. < 

If desired, you may return the instrument to our facotry where U will be ploced In operating condition for $6.00 plus 
the cost of parts replaced due to their being damaged In the course of construction. This service policy applies only 
to completed Instnmients constructed Inoccordance with the Irvtrvctlons as stated In the manual. Instruments that are 
not cmnpletedor Instruments that are modifledwlil not be accepted for repair. Instruments that show evidence of acid 
core solder or paste fluxes will be returned not repaired. NOTE; Before returning this unit, be sure ail ports are 
securely mounted. Attach o tog to the Instrument, giving your home address and the trouble with the unit. Pock very 
carefully in a rugged container, preferably wood, using sufficient packing moterlal (cotton, shredded newspaper, or 
excelsior), to make the unit cmnpletelylmmovable within the cmitainer. The original shipping carton Is satlstactory, 
providing the original Irtterts ore used or sufficient packing moterlal is Inserted to keep the Instrument Immovable. 

Ship by prepaid Railway Express, If possible, to the Electronic instrument Co. , Inc. 33“00 Northern Blvd. , L. I.C. 1, 

New York. Return shipment will be made by express collect. Note that a carrier cannot be held liable for damages 
in transit if packing, IN HIS OPINION, Is Insufficient. 
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MODELS 



2 32 , 249 CONSTRUCTION 



ADDENDA 



If the Range Switch S2 (Stk. ^60024) in your kit has a ceramic 
rear wafer, you will find that the contacts on this wafer are 
slightly displaced from the positions shown in Figs, 4 & 5 of the 
construction. This displacement is not a defect, but comes 
about because the ceramic wafer has provision for a greater num- 
ber of positions than the original phenolic wafer. The general 
positions of corresponding contacts on the ceramic wafer is the 
same os that on the original phenolic wafer used as the model 
in Figs. 4 & 5. 



I.E, 1097 Electronic Inst. Co., Inc, 



MODELS 232 - 249 ADDENDA 



REAR 

WAFER 




FRONT 

WAFER 



Switch ^60025 in counter-clockwise 
position viewed from rear. 

This switch replaced by Stock ^60067. 



FRONT Bii 
WAFER 



Switch ^60067 in counter-clockwise position 
viewed from rear. This switch replaces ^60025. 



CROSS REFERENCE 



60025 

Const. 

Book 


60067 


B7 


A7 


B8 


A8-B8 


B5 


A5 


B4 


A4 


B3 


A3 



REAR WAFER 



All other lugs the same 
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READING SCALES OF MODEL 23^249 VTVMS 



AM RMS scales are in black with full-scale values of 1. 5, 5, 15, 50/ 500/ and 1500 volts. All 
peak-to-peak scales are In red with full-scale values of 4, 14, 42, 140, 420, 1400, and 4200 
volts. For each RMS range marked on the RANGE switch dial, there Is a black RMS scale and a 
corresponding red peak-to-peak scale. The correspondonce Is as follows: 



SELECTED 


RMS VOLTAGE 


BLACK SCALE 


P-P VOLTAGE 


RED SCALE 


MULTIPLY 


RANGE 


RANGE 


USED 


RANGE 


USED 


SCALE READ- 
ING BY (RMS/P-P) 


1.5 


1.5 


LOW AC 1.5V 


4 


P-P 0-4 


1 


5 


5 


DC RMS 0-5 


14 


P-P 0-14 


1 


15 


15 


DC RMS 0-15 


42 


P-P 0-42 


1 


50 


50 


DC RMS 0-5 


140 


P-P 0-14 


10 


150 


150 


DC RMS 0-15 


420 


P-P 0-42 


10 


500 


500 


DC RMS 0-5 


1400 


P-P 0-14 


100 


1500 


1500 


DC RMS 0-15 


4200 


P-P 0-42 


100 



Note that the Model 232 responds to the peak-to-peak value of the a-c voltage waveform, not the 
RMS value. Therefore the reading on the red p-p scales Is correct regardless of the shape of the 
waveform, while the reodtng on the block rms scales is correct only for sine waveforms. The block 
RMS scoles have been colculoted from the P-P scales, by multiplying each red p-p value of the 
correct ratio between the RMS and P-P values for sine waves only (1/2. 83). 
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UNIPROBE CONSTRUCTION ADDENDA 



The contact holder E5 now has on additional #8-32 threaded hole (see figure below). Its 
purpose IS to receive a 8"32 x 3/16 set screw for securing the cable. The set screw should 
be inserted after the coaxial cable is inserted in E5 and the inner conductor soldered to the 
extension of contact K2. Locate this operation in the construction text and enter a note 
referring to this addenda. Add to the parts list the following entry: 

Stock^ $ym. Description OlX* 

^8”32 X 3/l6 set screw 1 




CONTACT HOLDER E5 



NOTE: Do not confuse the added set screw hole for securing the cable with the hole 

for securing the probe body to the contact holder. 



I.E. 1120 Electronic Instrument Co., Inc. 



